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ABSTRACT 
Nowadays Polypropylene (PP) I Polycarbonate (PC) blends have received interest in 
polymer study and tests have been done to explore its properties and behavior. This 
project aim to further characterize PP/PC blends compatibilized with polypropylene-
graft-maleic anhydride (PP-g-MA) with varying weight composition in the area of water 
absorption and tensile strength. In a practical field, organic polymer materials have been 
shown to express some advantages such as light weight, high strength, anti-rust, and 
easily processable. These advantages were based on the comparison with metal and 
inorganic materials. However, polymer materials degrade under various circumstances 
for example low and high temperature, exposure to rain and sunlight, and under the 
water or soil. Some plastics absorb very little water at room temperature but at higher 
temperature it tends to absorb high amount of water and will lose properties rapidly. 
Eight weight ratios are considered and they are 85/10/5, 75/20/5, 65/30/5, 55/40/5, 
85/15/0, 75/25/0, 65/35/0, and 55/45/0 in PP/PC/PP-g-MA respectively. The glass 
transitional and melting temperatures of PP, PC, and PP-g-MA were obtained by 
differential scanning calorimetry (DSC) and the values were consistent with literature. 
Meanwhile, degradation temperatures of samples were obtained by thermogravimetric 
analysis (TGA). Then, the polymers were compounded in twin screw extruder and 
fabricated by compression and injection moulding. Water absorption test were follow 
the ASTM Standards: D 570-98 (Reapproaved 2005) Standard Test Method for Water 
Absorption of Plastics and Tensile Test were follow ASTM D638 Standard Test Method 
for Tensile properties of rigid plastic. 
IV 
ACKNOWLEDGEMENT 
First of all, the author would like to express utmost gratitude and appreciation to Allah 
because with His blessings and help, the Final Year Project went very smoothly. 
Albamdulillah, all praises to Him that the author have been able to complete this project 
on time. 
This project would not have been possible Without the assistance and guidance of certain 
individuals and organization whose contributions have helped in its completion. First 
and foremost, the author would like to express his sincere thanks and utmost 
appreciation to the project supervisor, AP Dr.Faiz Alunad for having faith and strong 
support in guiding the author throughout the whole period of completing the final year 
project. His kind assistance and guidance from the beginning to the end of this study 
really help me to undergo my project successfully. 
Special express gratitude is also reserved for the Mechanical Engineering Department of 
Universiti Teknologi PETRONAS for providing excellent support in terms of providing 
cutting edge knowledge and information not just within the Final Year Project but also 
the five years spent undergoing every single bit of invaluable knowledge on mechanical 
engineering. 
The author would also like to deliver his warmth appreciation to the technical staff who 
are involved with this project, namely Mr. Irwan Othman, Mr. Faisal Ismail, Mr. Faris, 
Mr. Mahfuz and Mr. Sharul for assisting with the technical support and guidance 
towards this project. 
Finally many thanks to the author's family and fellow colleagues for their help and ideas 
throughout the completion of this study. I hope that the outcome of this report will bring 
beneficial output to others as well. Thank you very much everyone. 
v 
TABLE OF CONTENT 
CERTIFICATION OF APPROVAL ii 
CERTIFICATION OF ORIGINALITY • lll 
ABSTRACT IV 
ACKNOLEDGEMENT v 
TABLE OF CONTENT vi 
LIST OF TABLES • vii 
LIST OF FIGURES • viii 
CHAPTER I: INTRODUCTION . 1 
1.1 Project Background 1 
1.2 Problem Statement 2 
1.3 Objective 2 
1.4 Scope of Studies 3 
CHAPTER2: LITERATURE REVIEW 4 
2.1 PP and PC blend 4 
2.2 Compatibilizer 8 
2.3 Concept Water Absorption 9 
2.4 Tensile Strength in polymer 10 
2.5 Degradation in polymers 11 
2.6 Twin Screw Extruder, Compression Molding. 
and Injection Molding 12 
VI 
CHAPTER3: METHODOLOGY . 14 
3.1 Project Overall Flowchart 14 
3.2 Key Milestone & Gantt Chart. 15 
3.3 Material 15 
3.4 Sample Fabrication 15 
3.5 Characterization 16 
3.6 Testing. 17 
3.7 Microstructure Observation 18 
CHAPTER4: RESULT AND DISCUSSION 19 
4.1 Sample Preparation . 19 
4.2 Data Gathering & Analysis 19 
4.3 DSC Analysis 20 
4.4 TGA Analysis 23 
4.5 Morphologies ofPP/PC/PP-g-MA 25 
4.6 Water Absorption Analysis 29 
4.7 Tensile Strength 30 
CHAPTERS: CONCLUSION 31 
CHAPTER6: REFERENCES 32 
LIST OF TABLE 
Table 1.0 Comparison between PP and PC 4 
Table 2.0 Water absorption of some polymers 10 
Table 3.0 Tensile strength ofPP/PC/grafted PP binary blends • 11 
vii 










































